Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 06-218919 
(43)Date of publication of application : 09.08.1994 



(51)lnt.CI. 




B41J 2/045 
B41J 2/055 




rr: 

(21)Application number 


: 05-010218 


(71)Applicant 


: SEIKO EPSON CORP 


(22)Date of filing : 


25.01.1993 


(72) Inventor : 


HIRUTA SHOJI 








USUI TAKAHIRO 



(54) INK JET TYPE PRINT HEAD 

(57)Abstract: 

PURPOSE: To provide an ink jet type print head wherein 
a shape of a throttled feed opening is enabled to be 
formed stably in a plurality of passages. 
CONSTITUTION: An ink jet type print head is composed 
of a second substrate 116 laminated on a substrate 117 
wherein a groove constituting a nozzle, a passage 106 
forming a pressure chamber and a feed opening, and a 
reservoir 102 is formed on its surface, and a 
piezoelectric element 112 generating pressure which 
discharges ink. The feed opening is formed by inserting 
a projection 30 formed on the second substrate 116 into 
the passage 106. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention breathes out an ink drop according to a printing signal, and 
relates to the recording head of the on-demand mold ink jet printer which forms an ink image on record 
media, such as the recording paper. 
[0002] 

[Description of the Prior Art] The ink jet type print head which carried out the laminating of the 
substrate with which the slot which has a nozzle and two or more sets of passage, and is open for free 
passage to a reservoir was formed, and the 2nd substrate is common as the so-called recording head of 
the on-demand mold ink jet printer which makes an ink drop fly according to a printing signal. 
[0003] The pressure room which transmits the pressure from an ink discharge-pressure generating 
means to ink consists of feed hoppers which are arranged in order to prevent the transfer to the nozzle 
which carries out the regurgitation of the ink in passage, and the reservoir of an ink discharge pressure, 
i.e., ink, flowing backwards and to which the area of passage is extracted near a boundary with a 
reservoir. In the Prior art, as were shown in drawing 5 and this nozzle, a pressure room, a feed hopper, 
and a reservoir were shown in irregularity or drawing 6 , the depth was adjusted to the passage channel 
depth, and it formed on the same substrate. 

[0004] The configuration of the substrate 17 fabricated by the conventional technology using drawing 5 
and drawing 6 is explained. A substrate 17 is formed on the same surface at the condition of opening a 
nozzle 19, the pressure room 1 8, a feed hopper 4, and a reservoir 2 for free passage from an end face. 
The condition of having constituted drawing of the flow passage area of a feed hopper 4 from drawing 5 
like 32 as irregularity of the depth was shown, and the condition of having constituted from drawing 6 
like 33 as adjustment of width of face was shown. These were arranged in the boundary of the pressure 
room 18 and a reservoir 2. 
[0005] 

[Problem(s) to be Solved by the Invention] Each size of the ink passage open for free passage used as a 
nozzle, a pressure room, a feed hopper, or a reservoir becomes small, so that miniaturization of a 
recording head and densification are attained. 

[0006] by the way, the lack of resin restoration at the time of injection molding arose, and since it had 
the irregularity 32 special in the passage which forms the pressure room 18 as each size of a substrate is 
small and especially a feed hopper is a minute size when a Prior art considers substrate shaping by 
synthetic resin, and show in drawing 5 , as showed in the B-B f cross section of drawing 5 show in the 
above figure 7 , the unnecessary projection E arose on the edge which is a feed hopper 4. Therefore, 
drawing area of a feed hopper could not be managed but ink regurgitation properties — ink short supply 
arises — became unstable. 

[0007] Otherwise, substrate formation with a silicon wafer was considered as a substrate material. The 
etching method becomes very complicated by having the drawing configuration which serves as a feed 
hopper in passage in the shape of a quirk, such as a nozzle, a pressure room, a feed hopper, and a 
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reservoir, although formation is tried on the same surface by chemical etching. Forming a feed hopper 
with the irregularity of the depth like drawing 5 cannot almost be formed with the silicon wafer of one 
sheet. Moreover, since the etched field of a silicon wafer has the directivity of etching, the passage and 
the feed hopper configuration of arbitration cannot be made from the structure of extracting the width of 
face of a feed hopper like drawing 7 . Moreover, since each size is minute, etching can become unstable 
and dimensional accuracy cannot be stabilized in two or more passage. Therefore, the cost rise by ink 
regurgitation properties differing in two or more nozzles, and etching conditions becoming complicated 
will be brought about. 
[0008] 

[Means for Solving the Problem] An ink-jet type print head of this invention is characterized by to insert 
a projection formed on said 2nd substrate in said passage in an ink-jet type print head equipped with a 
substrate in_which a nozzle, a pressure room, and passage which forms a feed hopper and a slot which 
constitutes a reservoir were formed on the surface, the 2nd substrate by which the laminating was 
carried out to this substrate, and a means generate a pressure which makes ink breathe out from said 
nozzle. 
[0009] 

[Example] An example explains the ink jet type print head by this invention to details below. 
[0010] Drawing 1 is a decomposition perspective diagram for explaining the configuration of the ink jet 
type print head of this invention. Drawing 2 is the fragmentary sectional view of the ink jet type print 
head using displacement perpendicular to the direction of impression electric field of a piezoelectric 
device as one example of this invention. Drawing 3 is the A-A' line part part cross section of drawing 1 , 
and is drawing for explaining the drive method. Drawing 4 is drawing for explaining the manufacture 
method of this invention. 

[001 1] In these drawings, 117 is a substrate and forms a nozzle 1 19, passage 106, a reservoir 102, and 
the supply hole 20 with the 2nd substrate 1 16. The projection which divides the passage 106,106 of a 
substrate 117 according to an individual serves as a septum 21 . When the piezoelectric device 1 12 which 
fixes according to a pedestal 111 corresponds to one to one and is arranged in each location which 
contacts passage 106 through the 2nd substrate 1 16, an ink jet type print head is constituted. When 
passage 106 is arranged by low density, a piezoelectric device may be arranged also to the location 
which contacts to a septum 21. 

[0012] The ink jet type print head manufactured by this invention based on drawing 1 and drawing 3 is 
explained. Fixing and the electrode 123 by which electrical connection is carried out are formed in one 
side at the signal electrode 1 1 3 of a pedestal 111, and, as for the piezoelectric device 112, fixing and the 
electrode 124 by which electrical connection is carried out are formed in one of other sides at the 
common electrode 1 14. The electrode 123 and the electrode 124 are respectively connected to the drive 
circuit 15 through the signal electrode 113 and the common electrode 1 14. The piezoelectric device 112 
is arranged by juxtaposition on the pedestal 111. 

[0013] A piezoelectric device 1 12 is the structure divided into the pectinate form, and two or more 
piezoelectric devices 1 12 are formed in juxtaposition. It is processed by the dicing saw, a wire saw, etc., 
and these perform half cutting in which cutting does not result to the full cutting which disconnects a 
piezoelectric device 1 1 2 up to the pedestal 1 1 1 surface, or a pedestal 111. The material of a piezoelectric 
device 1 12 is usable in any structure of a monolayer piezoelectric device or a laminating piezoelectric 
device here using titanic-acid lead zirconate (PZT). This example explains using a monolayer 
piezoelectric device. 

[0014] By this example, a signal electrode 1 13 is cutting a piezoelectric-device block up to the pedestal 
1 1 1 surface with said cutting means after fixing to a pedestal 111, and is formed as a signal electrode of 
each piezoelectric device 1 12. The common electrode 114 carries out electrical connection of the thin 
films, such as copper foil, to the part on the electrode 124 of two or more piezoelectric devices 112. 
[0015] The substrate 117 forms in one the slot which forms passage 106, this, and the reservoir 102 
which was open for free passage. A substrate 1 17 can be easily formed with injection molding of 
synthetic resin. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective diagram for explaining the configuration of the ink jet type 
print head of this invention. 

[Drawing 2] The fragmentary sectional view for explaining other configurations of the ink jet type print 
head of this invention. 

[Drawing 3] The fragmentary sectional view for explaining the ink regurgitation method. 

[Drawing 4] Drawing for explaining the manufacture method of the 2nd substrate of this invention. 

[Drawing 51 Drawing for explaining the configuration of the conventional substrate. 

[Drawing 6] Drawing for explaining other configurations of the conventional substrate. 

[Drawing 7] The fragmentary sectional view for explaining the trouble of the conventional substrate. 

[Description of Notations] 

4 Feed Hopper 

15 Drive Circuit 

1 8 Pressure Room 

20 Ink Supply Hole 

21 Septum 
30 Projection 
102 Reservoir 
106 206 Passage 

111 211 Pedestal 

112 212 Piezoelectric device 

113 213 Signal electrode 

114 214 Common electrode 

1 16 216 The 2nd substrate 

117 217 Substrate 
119 Nozzle 

123 Piezoelectric-Device Electrode 

124 Piezoelectric-Device Electrode 
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CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet type print head characterized by inserting a projection formed on said 2nd substrate 
in said passage in an ink jet type print head equipped with a pressure generating means for making ink 
breathe out from a nozzle, a pressure room, a substrate in which passage which forms a feed hopper, and 
a slot which constitutes a reservoir were formed on the surface, the 2nd substrate by which a laminating 
is carried out to this substrate, and said nozzle. 
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DRAWINGS 




[Drawing 2] 
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[Drawing 31 
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